The purpose of this study is to compare Content Management Systems (CMSes), namely Drupal, Joomla and WordPress, with regard to the development and maintenance of online services to support a Knowledge Management System (KMS) used by a Community of Practice (COP). The main objective of this KMS is to enhance business processes and save costs for a multi-site organization through streamlining the organizational practices of knowledge creation, storage, sharing and application. Our methodology uses a multiple perspective approach, in which the requirements gathering and definition process is done through a combination of interviews with company employees and a literature review of best practices. From the requirements gathering we develop a generic list of COP website requirements which was then used to develop a questionnaire that was completed by experienced website developers for comparing different CMSes for use of hosting the COP website. Our findings show that WordPress provided adequate functionality and the greatest ease of use for aspects measured in this study. However, Joomla and Drupal were considered to provide a greater collection of features suited to creation of the COP website, but these tools were indicated as needing stronger programming skills. Joomla was viewed by the respondents as having best flexibility of content position and module integration with other web tools and languages such as JavaScripts. It was observed that Drupal was considered best in terms of customization and ease of scalability for the application considered.
INTRODUCTION
A Community of Practice (COP) connects people from similar domains, with the aim of helping one another to learn about and apply particular practices and types of knowledge [1] .This expertise is internalized and put into practice by members of the community, assisting in improving the quality and efficiency of business practices and processes that they perform. Streamlined business processes and knowledgeable employees contribute greatly to the effectiveness and success of an organization, the projects it undertakes and the products or services it provides. A Knowledge Management System (KMS) is a combination of knowledge management practices and information technology solutions that a group of people use for storing, organizing, retrieving and applying knowledge, facilitating collaboration between knowledgeable individuals and knowledge seekers, and assisting in the building and preservation of knowledge [2] . A good KMS is an important part of an efficient COP. This paper considers a COP that exists in a multi-site company. Many members of the COP are distantly located from one another making it essential for the KMS of the COP to use effective online processes to assist in the capture and sharing of knowledge. While the company in question utilizes a number of specialized practices, many of the processes are quite generic and likely relevant to companies of a similar nature that have knowledgeable individuals and knowledge seekers geographically distant from one another.
This study concerns the identification of an organization's knowledge management needs, and focuses on the analysis and development of online knowledge management support system for a Community of Practice (COP) within a non-governmental organization. Below are the main objectives of this study:
1.
Develop a list of general COP website requirements for a representative multi-site organization.
1.1. Interview employees of company under study.
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BACKGROUND
There are different definitions of knowledge and knowledge management in the literature. Knowledge can be considered a "justified personal belief" [3] , in that it exists in the mind of an individual. Davenport and Prusak [4] posit that knowledge is a fluid mix of framed experience, values, contextual information, and expert insight that provides a framework for evaluating and incorporating new experiences and information. It originates and is applied in the minds of 'knowers'. In organizations, it often becomes embedded not only in documents or repositories but also in organizational routines, processes, practices, and norms [4] . Becerra-Fernandez and Sabherwal [5] note that knowledge consists of truths and beliefs, perspectives and concepts, judgments and expectations, methodologies, and know-how.
Knowledge management (KM) is described as an integrated, systematic approach to identifying, managing, and sharing all of an enterprise's information assets, including databases, documents, policies, and procedures, as well as previously unarticulated expertise and experience held by individual workers [6] . Another definition is that KM is performing the activities involved in discovering, capturing, sharing, and applying knowledge so as to enhance, in a cost-effective fashion, the impact of knowledge on a unit's goal achievement [2] .
Dalkir [7] defines knowledge management systems (KMSs) as tools to support KM. This definition is more refined by describing KMSs as the integration of technologies and mechanisms that are developed to support the four principal KM processes, being discovery, capturing, sharing and application of knowledge [2] . An example of a KM tool is a Community of Practice (COP) website. A community of practice connects people from similar domains, allowing them to share and adopt a body of knowledge. This knowledge is put into practice and internalized by members of the community [1] . Although ideas are formed in the minds of individuals, interaction between individuals typically plays a critical role in developing these ideas. That is to say, "communities of interaction" contribute to the amplification and development of new knowledge [8] .
The SECI model describes interactions between tacit and explicit knowledge leading to creation of new knowledge through socialization, externalization, combination and internalization [9] . Socialization involves sharing of tacit knowledge between individuals. Externalization requires the expression of tacit knowledge and its translation into comprehensive forms that can be understood by others. Combination involves the conversion of explicit knowledge into more complex sets of explicit knowledge.
Internalization is the conversion of explicit knowledge into organization's tacit knowledge [8, 9] . A COP online support system should be able to facilitate processes described by the SECI model so that it can bring benefits to an organization.
A website Content Management System (CMS) is a content management system or software application, usually implemented as a web application, for creating and managing HTML content. A CMS facilitates content creation, control, and editing, including other maintenance functions [10] 3. METHODOLOGY Our methodology involved two main parts, as illustrated in Figure  1 : 1) requirements gathering for COP needs using interviews and a literature review; and 2) compare different CMSes in terms of ease use and functionality for development and maintenance of the COP web support requirements.
The requirements gathering process for the web-based COP online support system for the multi-site organization was done through qualitative open-ended interviews with employees of the organization in question and with experienced website developers at website development companies. A sample of four employees was used for the interviews, three were from the organization studied and one was from a software development company. Structured interviews were used, which involved predefined questions and a standardized recording procedure [11] .
Interviewees were encouraged to elaborate on their responses to the interview questions, whether or not the responses were directly aligned to the question so as to gain additional insight from the interviews. As the interviewees were geographically distant, we utilized Skype and Cisco Online meetings to run the interviews. Additional requirements were solicited from the literature. Figure 1 , summarizes the requirements gathering and definition process, the output of which was a list of COP requirements.
As per Figure 1 , the second part of the methodology concerned comparing Joomla, WordPress and Drupal CMSes with regard to development of the website to support the OP. This was achieved through development of a questionnaire from the list of COP requirements. [10] . The literature was also explored through journals and books that review these CMSes. Through a combination of these methods of comparison, a conclusion was made in terms of potential advantages and bottlenecks that each CMS may have in terms of developing the COP website. 
RESULTS AND DISCUSSIONS
The interviews, which had the aim to gather requirements for the COP online support system, were recorded and transcribed. The following list is the transcribed and consolidated feedback from the interviews:
Facilitate discussions.
2.
Enable uploading and sharing files of different types.
3.
Allow creation and editing of individual profiles with ability to provide useful information about users.
4.
Pages must be easy to update.
5.
System light in terms of bandwidth consumption, particularly for company sites located in rural areas.
6.
Capability of categorizing information and resources into groups to increase search efficiency.
7.
Have FAQ pages and contact pages that identify people and their areas of expertise and responsibility.
8.
Users should have different levels of access rights.
9.
Integrate well with other systems.
10. System must be user friendly with good online help.
From the literature the following important requirements should be accommodated by a COP online support system; references to the sources providing there recommendations are provided at the end of each bullet point:
o Asynchronous and synchronous communication should be possible between COP members. [1] o A COP online support system should be secure. [12] o A COP members should be notified on key updates and discussions that are happening in the COP online support system. [12] o A COP online support system should be Customizable and easy to configure. [13] o Navigation and Searching of the COP should be easy. [14] o COP online support system should have user tracking and statistics. [15] The requirements obtained from the interviews and those from the literature were combined to come up with a generic list. Furthermore, prioritization (most important item listed first) was used to identify the more crucial COP requirements in the website requirements list. In this prioritization process, functional requirements in line with COP needs were prioritized over nonfunctional requirements. Figure 3 is about ease of uploading documents and WordPress scored highest, Drupal came second and Joomla was the last. Results on ease of creating and editing user profiles, WordPress scored the highest followed by Joomla and Drupal respectively. In terms of search ability and content tagging WordPress took the lead, however, other CMSes were rated high in this regard. Figure 4 depicts creation of user groups. WordPress is taking the lead in this regard. Drupal is rated the lowest in terms of ease of creation of groups.
In terms of each CMS's capability to create RSS Feeds, WordPress was the highest as shown followed by Joomla and Drupal respectively. Figure 5 shows that WordPress does not require one to have much of expertise on programming whilst Joomla and Drupal require one to have expertise in programming. Joomla scored the highest votes from the question that read "which system do you think is most suited towards development of a community of Practice (COP) website", followed by WordPress and then by Drupal. Figure 6 focuses on the time it takes for one to add an information page using the different CMSes. WordPress was rated as the quickest, followed by Joomla and Drupal respectively.
On the one hand, in terms of user productivity and system responsiveness, WordPress took the lead. On the other hand, Drupal scored second place when it came to user productivity as shown by Figure 7 and Joomla secured second place when it came to system responsiveness during development.
Addition to the questionnaire as described at the methodology above, the CMS Matrix website was also used to compare features and modules of each CMS [14] . User productivity CMS Matrix website has the following aspects that were used for comparison: System requirements, Security, Support, Ease of Use, Performance, Management, Interoperability, Flexibility, Build-in applications, and Commerce. It is important to note that in terms of security, Joomla has most of the needed COP related components as part of the off-the-shelf installation package. For Drupal and WordPress, most needed components are available as add-ons. In terms of the built-in functionality crucial for COP websites, all three CMS systems provided these either as part of the off-the-shelf package or as add-ons, as shown in Table 1 . How fast does it take to add an information page?
Drupal Joomla Wordpress Table 2 shows that Drupal takes the lead in terms of flexibility, with the most components included in the offthe-shelf package 
SECTIONS
In terms of the survey results, WordPress showed greatest ease in configuring and quickly getting together a website with the essential aspects needed for a COP website. Drupal took the lead in terms of flexibility and scalability. It is worth noting that Joomla was good in terms of flexibility of content position and modules integration, and provided a wide range of compatibility with other web tools and plugins, and good support for integration with other languages related to website services, in particular JavaScript. WordPress requires the website developer to have little or no programming skills, whereas Drupal and Joomla requires some programming skills. All three CMSes are suited to COP websites because each has the modules necessary for handling the identified COP online support system's requirements, either included in the install package, or as add-ons. We conclude that the main deciding factor is in terms of the programming skills of the individuals who will be responsible for maintaining the COP website.
